Cyclic adenosine 3':5'-monophosphate-dependent protein kinase on the external surface of LS-174T human colon carcinoma cells.
The analysis of purified plasma membranes and the surface of intact cells revealed the presence of cyclic adenosine 3':5'-monophosphate-(cAMP) dependent protein kinase (PKA) on the external surface of LS-174T human colon carcinoma cells. Photoaffinity labeling of intact cells at confluence with 8-azido-[32P]cAMP identified the cAMP-binding proteins on the surface. Immunoprecipitation identified the photoaffinity-labeled cAMP-binding proteins as the RIIalpha regulatory subunit of PKA. During the logarithmic stage of growth, both the RIalpha and RIIalpha subunits of PKA were localized on the cell surface. Intact LS-174T cells catalyzed the phosphorylation of Kemptide in a cAMP-dependent manner; upon substitution of cAMP in the medium with 8-chloroadenosine, which did not compete with cAMP for the binding on intact cells, the ecto-PKA was no longer activated. The specific inhibitory protein for PKA, PKI, abolished the stimulation of phosphorylation by cAMP. Forskolin, which elevates intracellular levels of cAMP, activated ecto-PKA. Moreover, probenecid, which blocks the export of cAMP, inhibited the forskolin-mediated activation of ecto-PKA. These results demonstrate that LS-174T colon carcinoma cells possess an ecto-PKA on the external surface. This ecto-PKA is similar, if not identical, to the soluble intracellular PKA.